Deregulation of protein methylation in melanoma.
Loss of methylthioadenosine phosphorylase (MTAP) expression and a concomitant accumulation of 5'-methyl-thioadenosine (MTA) characterise several tumour entities including malignant melanoma. MTA affects cellular signalling, proliferation and migration not only of cancer but also surrounding cells including lymphocytes and stromal fibroblasts. The mode of action of MTA is still not known. Interestingly, MTA is a known potent inhibitor of protein arginine methyltransferases (PRMTs) and is used as a tool in studying activity and impact of PRMTs. This study aimed at analysing PRMTs in melanoma and the potential impact of MTA on tumourigenesis. Our findings demonstrate that expression of PRMT4/CARM1 and PRMT6 is deregulated in melanoma, whereas expression of the remaining PRMTs stays unchanged. General PRMT activity and, consequently, symmetric and asymmetric protein methylation are reduced significantly in melanoma cells and tissues. This is due to a loss of MTAP expression and accumulation of MTA. Reduction of protein methylation by MTA affects cell signalling and leads, for example, to an activation of extracellular signal-regulated kinase (ERK) activity. The effects of endogeneous MTA on PRMTs as presented in this study can strongly support the migratory and invasive phenotype of melanoma cells.